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FOREWORD 


This  report  has  been  prepared  by  survey  teams  from  Kasetsart 
University  as  a  contribution  to  ASRCT  Cooperative  Research  Programme 
No*  27s  Tropical  environmental  data  (TREND)  -  Ecosystem  study  of 
tropical  dry-evergreen  forest . 

The  research  is  being  conducted  pursuant  to  ARPA  Order  917  under 
the  management  of  the  Earth  Sciences  Laboratory,  U.S.  Army  Natick 
Laboratory  (NLABS),  Natick,  Massachusetts,  U.S.A.  Dr.  Lester  W.  True- 
blood  is  Director  of  the  Earth  Sciences  Laboratory.  Dr.  Paul  Dalrymple 
serves  as  Project  Supervisor,  Mr.  Frank  Barnett  as  Project  Manager,  and 
Mr.  George  Immisch  as  Deputy  Project  Manager. 

The  research  programme  is  being  carried  out  by  the  Applied  Scien¬ 
tific  Research  Corporation  of  Thailand  through  its  Environmental  and 
Ecological  Research  Institute  in  collaboration  with  other  agencies  of 
the  Thai  Government J  the  Department  of  Meteorology  and  the  National 
Statistical  Office  (Office  of  the  Prime  Minister),  the  Royal  Forest 
Department  and  the  Department  of  Rice  (Ministry  of  Agriculture) ,  the 
Department  of  Land  Development  and  the  Department  of  Mineral  Resources 
(Ministry  of  National  Development),  the  Chulalongkorn  University,  the 
Kasetsart  University,  and  the  Military  Research  and  Development  Center 
(Ministry  of  Defence);  and  with  the  SEATO  Medical  Research  Laboratory, 
Bangkok. 
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PRIMARY  PRODUCTION  IN  DRY-EVERGREEN  FOREST  AT  SAKAERAT , 

AMPHOE  PAK  THONG  CHAI,  CHANGWAT  NAKHON  RAT  CHASID 
I.  ESTIMATION  OF  BIOMASS  AND  DISTRIBUTION  AMONGST  VARIOUS  ORGANS 

^ 

By  Canga  Sabhasri,  Choob  Khemnark,  Sanit  Aksornkoae, 
and  Padoem  Ratisoonthorn+ 

I.  INTRODUCTION 

The  present  investigation  is  part  of  an  ecosystem  study  of  a  dry- 
evergreen  forest  at  the  Sakaeratv  Experiment  Station  in  Amphoe  Pak 
Thong  Chai,  Changvat  Nakhon  Ratchasima  in  the  north-eastern  region  of 
Thailand.  This  report  is  concerned  with  an  initial  examination  of  the 
biomass  (weight  of  living  plant  material),  as  one  step  in  assessing  the 
primary  production  in  the  forest./ 

Estimates  of  rimary  productivity  in  various  habitats  throughout 
the  world  are  of  major  importance  in  relation  to  the  global  potential 
for  food  production.  This  topic  is  prominent  in  the  International 
Biological  Programme  (IBP)  and  the  present  study  will  form  part  of  Thai¬ 
land's  contribution  to  IBP. 

An  accurate  and  detailed  knowledge  of  the  standing  crop  of  a  plant 
community  is  the  necessary  biological  basis  of  any  attempt  to  control 
the  productivity  of  that  community.  The  results  of  the  present  investi¬ 
gation  will  provide  a  reference  framework  for  evaluating  changes  that 
have  occurred  through  disturbance  of  the  vegetation  in  other  parts  of 
the  study  site  or  which  may  be  induced  in  other  experiments . 

The  investigation  has  also  been  concerned  with  establishing  cor¬ 
relations  between  the  biomass  of  a  tree  and  its  height  and  diameter, 
which  can  bo  used  in  rapid  estimations  of  total  biomass  and  stem  volume 
of  an  individual  tree  from  the  measurement  of  only  one  dimension. 


*  Faculty  of  Forestry,  Kasetsart  University. 

+  Faculty  of  Science  and  Arts,  Kasetsart  University. 
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II .  PRINCIPLES  INVOLVED 


Methods  of  estimating  primary  production  by  terrestrial  plant 
communities  have  been  reviewed  by  Kira  et  al  (1967).  These  depend  on 
either  a  harvest  technique,  in  which  repeated  biomass  measurements  are 
made  at  specific  intervals,  or  a  photosynthetic  technique,  in  which  the 
photosynthetic  rate  of  a  single  leaf  is  linked  with  vertical  distribu¬ 
tions  oi  leaf  area  and  light  intensity.  Most  of  the  work  on  this  topic 
has  been  based  on  the  harvest  technique,  which  was  elaborated  with 
special  reference  to  forests  by  Boysen  Tensen  (1932). 

In  essence,  harvest  methods  depend  on  estimating  biomass  at  the 

beginning  and  end  of  a  given  period  of  time ,  and  also  the  losses  by 

respiration,  by  death  and  by  grazing  and  parasitism.  Kira  et  al,  (1967) 

concluded  that,  especially  for  non-seasonal  communities  such  as  tropical 

0 

forests  in  which  growth  ring  analysis  is  difficult,  gross  production 
can  best  be  estimated  by  calculating  the  increment  of  biomass  derived 
from  repeated  estimates  of  biomass  of  the  same  stand,  subtracting  the 
losses  by  litter-fall  (measured  with  litter  traps)  and  by  grazing  and 
parasitism  (they  regard  these  latter  sources  as  of  minor  importance) 
and  adding  an  estimate  of  community  respiration. 

The  exact  estimate  of  biomass  is  an  especially  troublesome  task 
in  the  study  of  forest  vegetation.  Direct  measurement  by  weighing  of 
a  reasonably  wide  area  of  forest  is  quite  unrealistic  and  impracticable 
(Kira  and  Shidei  1967)  and  recourse  has  to  be  made  to  relationships 
between  tree  weight  and  other  parameters  which  con  be  measuring  in  a 
large  stand  (Sabhasri  and  Wood  1967). 

Relationships  of  this  kind,  termed  allometric  relationships,  were 
first  formulated  by  Huxley  (1932,  cited  after  Ogino  et,  al,.  1964)  and 
Teissier  (1934,  cited  after  Ogino  et  al.  1964)  as 

y  ■  Axh  . (l) 

or  log  y  a  log  A  +  h  log  x  .....  (2) 

where  y,  x  are  measured  quantities  of  a  particular  individual  and  A,  h 
are  specific  constants* 

Kittradgo  (1944,  1948)  was  one  of  the  first  to  apply  allometric 
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relationships  to  the  estimation  of  forest  biomass,  making  use  of  a 
relationship  between  the  weight  of  leaves  and  stem  diameter*  Allometric 
relations  were  used  by  Maruyama  and  Sata  (1953)  in  estimating  foliage 
and  stands  in  the  Akamateu  of  Iwate  District,  Japan.  Orington  and 
Madgwich  (1959)  used  such  relationships  in  their  studies  on  the  distri¬ 
bution  of  organic  matter  and  'plant  nutrients  in  a  plantation  of  Scotch 
pines.  This  technique  has  been  followed  in  previous  work  in  Thailand 
by  Ogino  et  al*  (1964)  in  estimating  the  standing  crops  in  forests  in 
north-eastern  Thailand,  and  by  Ogawa  et  al^.  (1965)  and  Ogawa,  Yoda, 
et  al.  (1965)  in  studies  on  three  main  types  of  forest  vegetation  in 
Thailand,  including  a  stand  of  dry-evergreen  forest  near  Doi  Inthanon 
in  northern  Thailand.  Ogawa,  et  al.  (1965)  reviewed  a  number  of  allo- 
raetric  relationships  in  connection  with  the  data  they  had  collected. 
Following  Ghidei  (i960,  cited  after  Ogawa  et  al.  1961),  they  concluded 
that  there  was  better  correlation  between  weight  of  a  tree  and  D^H 
(where  D  is  the  diameter  of  the  tree  at  breast  height  (1.3  m)  and  H  is 
its  height)  than  between  weight  and  diameter  at  breast  height. 

They  also  concluded  that  it  is  reasonable  to  assume  that  the 
allometric  relationships  between  the  different  measures  of  a  tree  is 
approximately  independent  of  species  for  tree  species  of  similar  life 
form  in  the  same  habitat.  They  derived  (for  a  sample  comprising  trees 
of  Diptcrocarpua  alatus  and  Pentacine  siamensis)  the  following  relation¬ 


ships  : 

Wc  »  0.06851  (D2H)0,8396  . (3) 

wL  o  0.04518  (d2H)°*623°  . (4) 


where  W^,  is  dry  weight  of  stem  and  branches  in  kg, 
is  dry  weight  of  leaves  in  kg, 

D  ia  diameter  at  breast  height  in  cm, 

H  is  height  in  m. 

They  used  these  relationships  to  arrive  at  biomass  for  the  above 
mentioned  stand  of  dry-evergreen  forest,  the  total  biomass  being 
290.6  tonnes  per  hectare,  stems  and  branches  of  trees  contributing 
270*9  tonnes  por  hectare,  and  leaves  of  trees  19 »5  tonnes  per  hectare. 
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Ogawa,  Yoda,  £t  al.  (1965)  and  Kira  et  al_.  (1967)  have  used  these 
and  other  allometric  relations  in  estimating  biotnass  in  the  forest  types 


e' ready  mentioned. 

ships : 

In 

their  work  they  used  the 

following  relation- 

1 

H 

s 

+  0.0217 

. (5) 

s 

0.0396  (D2H)0*9326 

. (6) 

WB 

o 

0.006002  (dV‘027 

. (7) 

WH 

sb 

0.0264  (A)0*™ 

. (8) 

1 

WL 

S3 

+  0.025 
"s 

. (9) 

where  Wg,  WR,  WL 

leaves  respectively 

are 

in  kg 

the  dry  weights  of  stem, 

,  and  D,  H  are  as  before. 

branches,  roots,  and 

III.  STUDY  MATERIAL 


The  present  investigation  was  located  in  tho  ASRCT  Sakaerat  Experi¬ 
ment  Station  situated  on  Route  304  from  Nakhon  Hatches iua  (Khorat)  to 
Chachoengsao  about  60  ku  south  of  Nakhon  Ratchasima.  The  stand  was  in 
relatively  undisturbed  dry-evergreen  forest,  adjacent  to  tho  open  tovor 
of  tho  micro-meteorological  installation,  approximately  three  km  south¬ 
west  of  the  Citation  living  quarters.  The  trees  were  felled  during  the. 
process  of  enlarging  an  existing  clearing  around  tho  base  of  the  open 
tovor. 

The  number  of  species  which  constitute  tho  stand  is  largo,  and 
more  than  100  species  were  counted  including  trees,  shrubs,  climbers 
and  herbage.  Details  are  given  in  other  reports  in  this  series*.  Tho 


*  “Species  composition  of  dry-evergrocn  and  dry  dipterocarp  forests  at 
Sakaerat,  Pak  Thong  Chai,  Nakhon  Ratchasima.  I.  Variation  of  floristic 
composition  along  a  transect  through  dry-overgreen  and  dry  dipterocarp 
forests"  by  Sanga  Sabhasri,  Ath  Doonnitee,  Choob  Khennark,  and  Sanit 
Akeornkoae.  Report  No.  on  Research  Project  No,  27/l.  (ASRCT  un¬ 
published  report.)  "Inventory  of  vegetation  in  ouo  hectare  (100  o  x 
100  m  plot)  centred  on  forest  tower,  ASRCT  Sakaerat  Experiment  Station 
(Amphoe  Pak  Thong  Chai,  Chongwat  Nakhon  Ratchasima)"  by  Tea  Smitinand, 
Chumsri  Chaiyanand,  Anand  Nalamphun,  and  Thawatchai  Santisuk.  Report 
No .  3  on  Aeooarch  Project  No.  27/l.  (ASRCT  unpublishod  report.) 
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aajor  species  with  high  frequency  of  occurrence  are:  (l)  Hopea  ferrea 
Pierre,  (2)  Hydnocarpus  ilicif oliua  King,  (3)  tfalaura  trichostenon  Miq., 
and  (4)  Memecylon  ovatum  Sm.  Other  species  of  sporadic  occurrence  have 
been  grouped  as  "associate  species"  . 

Field  work  was  carried  out  from  July  to  November  196?  during  the 
rainy  season  and  the  beginning  of  the  cool  season.  Details  of  rainfall, 
temperature  and  humidity  are  given  in  another  report  in  this  series*. 

IV.  METHOD 

A  group  of  trees  was  selected  and  measurements  were  made  of  various 
parameters  to  establish  allometric  relationships. 

The  aim  in  selecting  trees  was  to  establish  similar  numbers  within 

2 

a  series  of  classes  based  on  D  H  (D  is  diameter  at  breast  height  (l.3m) 
in  cm  and  II  is  the  height  of  the  tree  in  a),  these  classes  being  chosen 
to  provide  an  even  distribution  of  class  intervals  on  a  logarithmic 
scale:  0-100,  101-300,  301-500,  501-700,  701-1,000,  1,001-3,000, 

3,001-5,000,  5,001-7,000,  7,001-10,000,  10,001-30,000,  30,001-50,000, 

50,001-70,000,  and  70,001-100,000.  Class  ranges  were  determined  by 
first  establishing  that  the  volume  of  a  tree  approximates  the  volume  of 
a  cylinder  (cf.  Yoda  1967)  with  diameter  D  and  height  H,  which  in  turn 
con  be  directly  related  to  the  biomasa  of  the  tree. 

Diameter  was  obtained  by  using  a  caliper,  and  height  was  measured 
by  using  a  regular  metre  tape  on  the  felled  trees. 

Before  cutting,  each  tree  was  measured  at  ground  levol  and  at  10  cm 
30  cm,  and  130  cm  above  the  ground.  The  purposo  of  thoso  measurements 
was  to  caloulate  base  taper.  To  obtain  the  weight  of  thd  treo,  the 
stem  was  out  into  2-a  sections,  loaves  were  picked  by  hand,  green  and 
dead  branches  were  removed,  and  all  wore  weighed  and  recorded,  A  common 
balance  scale  of  500  kg  capacity  was  mounted  ou  a  platform  at  the  tree 


"Preliminary  study  of  evapotranspiration  in  dry-evergreen  forest  at 
Sakaerat,  Amphoe  Pak  Thong  Chai,  Changwut  Nakhon  Batchasina"  by  Sanga 
Sobhasri,  Kasem  Chunkco,  and  Choompol  Ngaupongsai.  Report  No,  2  on 
Research  Project  No.  27/5  (in  preparation). 
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sits  for  uuo  the  measurements  .  Weights  were  recorded  to  the  nearest 
tenth  of  a  kilogramme .  It  was  determined  that  the  weight  of  sawdust 
was  not  sufficient  to  merit  the  difficulty  incurred  in  saving  it  for 
weighing. 

The  following  items  were  measured  and  recorded  for  each  sample 

tree : 

H  s*  total  height  of  the  tree 

Hc  a  commercial  height  or  height  of  the  trunk  up  to  the  first 
living  branch 

Dqq  «  diameter  at  ground  level 

a  diameter  at  10  cm  above  ground  level 

Dj  ^  »  diameter  at  1.3  n  above  ground  level,  which  is  analogous 
to  diaueter  at  breast  height  (DBH) 

Dg  *>  diameter  at  2  m  above  ground  levol,  and  from  this  height 
upward,  diameter  at  the  height  of  every  2  a  to  the  tip 

C  a  crown  length 

Ws  a  green  weight,  being  the  sum  of  the  weights  of  every  2-m  log 

W_j  e  weight  of  green  branches 

«  weight  of  groon  leaves 

a  total  weight  of  green  stem,  bronchos,  and  leaves. 

Heights  and  crown  length  wore  recorded  in  metros,  diameters  in  centi- 
metros,  and  weights  in  kilogrammes. 

Samploo  of  atoms,  bronchos,  and  leaves  were  collected  and  dried 
in  an  oven  at  105°C  for  2k  hours  to  determine  moisture  content,  and 
these  values  were  then  used  to  correct  the  green  weights  to  oven-dry 
weights,  the  latter  being  represented  by  Wg,  Wg,  for  stem  weight, 

weight  of  branches,  weight  of  leaves  aud  total  weight  respectively.  Tho 
atom  volume  of  each  tree  was  calculated  by  using  Smalion’e  formula 
(Bruce  &  Gchumachor  1950) s  The  number  of  trees  in  each  D^H  class  for 
each  species  is  shown  in  Table  1. 

Proa  thoeo  measurements  ollouctric  relationships  were  calculated 
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Rewriting  equation  (2)  with  y  -  W  (total  weight)  and  x  +  D^H,  the  equa¬ 
tion  heconea 

log  W  a  log  A  +  h  log  (dSi)  . ....  (10) 

For  a  series  of  trees  this  becomes 

2.  log  V  o  £  log  A  +  h  £  log  (D^)  . (ll) 

and  £(0^)  log  W  ,  ^(D2!!)  log  A  +  h  ZfD2!!)  log  (D^)  ..  (12) 

The  constants  log  A  and  h  can  be  calculated  from  these  formulae,  and  in 

2 

this  way  regression  equations  for  weight  against  D  H,  weight  against  D, 
and  volume  against  D2H  were  obtained.  Samples  of  the  calculation  ore 
given  in  the  Appendix.  The  values  were  used  to  prepare  graphs  for  each 
relationship. 

For  the  study  of  biomass  per  unit  area,  a  sample  plot  of  20  a  x  20  a 
was  laid  out  and  the  following  items  were  measured  and  recorded t 

(1)  Tree  species  of  more  than  t  n  in  height  were  recorded  and 
measured  as  mentioned  above. 

(2)  The  undergrowth  including  trees  less  than  <*  n  in  noight, 
shrubs,  herbs,  and  grasses  was  cleaned  from  the  plot,  and  the  stous  and 
branches  were  separated  from  the  leaves  and  weighed. 

(3)  Climbers  were  collected  and  weighed. 

Samples  of  all  material  were  collected  and  oven-dried  to  determine 
moisture  content,  and  these  values  were  used  to  correct  the  green  weights 
to  oven-dry  weights. 

The  weight  and  volume  of  the  standing  crop  was  then  determined 
using  the  specific  values  of  allo’^etric  relationships  arrived  at  from 
the  earlier  sets  of  measurements. 

2 

The  value  of  D  H  was  calculated  for  each  tree  aud  the  weight  or 
volume  determined  using  the  graphs  of  appropriate  allouctrio  relation¬ 
ships.  Where  particular  relationships  had  been  determined  for  the 
species,  these  were  used,  otherwise  the  relationships  for  "all  species" 
was  used. 

Xu  those  cases  where  it  was  difficult  to  measure  tree  height  and 
this  occurred  often  in  this  dense  stand  where  the  top  of  a  tree  *  uld 
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hardly  be  seen  from  a  distance  the  relationships  connecting  D  with 
weight  or  volume  were  used. 

V.  RESULTS  *ND  DISCUSSION 

Table  2  summarizes  the  data  for  the  214  trees  in  the  selected  group 
of  trees.  The  four  major  species  already  mentioned  were  the  only  ones 
which  occurred  frequently  enough  to  be  included  in  more  than  six  D^H 
classes.  Data  for  all  trees  measured  are  averaged  in  the  summary  under 
the  heading  “all  species". 

Table  3  regroups  the  data  under  D*TJ  classes,  information  being 
given  in  each  class  for  the  individual  species  in  the  sample. 

Figures  1  to  7  display  the  allometric  relationships  as  follows: 

(1)  Total  green  weight  (W,y)  against  D^H. 

(2)  Total  dry  weight  (w^)  against  D^H. 

(3)  Stem  weight  (w^)  against  D2!!. 

(4)  Weight  of  branches  (v^)  against  D2!!. 

(5)  Weight  of  leaves  (w^)  against  D2li. 

(6)  Gteo  volume  against  D  «. 

(7)  Total  dry  weight  (v^)  against  DDli. 

In  each  eas?  the  relationships  are  given  for  each  of  the  four 
major  species  and  for  all  of  the  species  taken  together.  This  informa¬ 
tion  is  restated  in  Tables  4  to  9*  Here  h  is  the  slope  of  the  regression 

2 

line  and  log  L  is  the  value  of  y  when  x  «•  1 .  The  values  of  r  f  the 

coefficient  of  determination*  indicates  that  the  regression  equations 

2 

for  the  relationships  involving  D  H  are  undoubtedly  strong. 

Table  10  summarizes  data  for  the  20  m  x  20  at  plot  shoving  the  con¬ 
tributions  of  the  various  parts  of  the  tree  to  total  weight  (green  and 
oven-dry) ,  and  also  the  stem  volume,  for  the  14  tree  species  above  4  a 
high  and  for  the  undergrowth  and  cliabers. 

Table  11  gives  more  detailed  information  for  all  the  plants  in  the 

plot. 


10 


S  •  ^ 
0/  i-f  kn 
-p  o  & 
to  >  ^ 


3 

04 

o 

00 

in 

•4» 

in 

a 

m 

KN 

H 

KN 

Os 

KN 

K\ 

KN 

a 

to 

© 

a 

NO 

Kn 

kn 

*A 

a 

v© 

On 

in 

KN 

VO 

•4* 

to 

© 

o 

to 

N© 

CTs 

o 

in 

A 

a 

a 

KN 

kn 

to 

to 

ON 

N© 

KN 

O 

© 

a 

rH 

o 

o 

O 

04 

Ks 

NO 

a> 

a 

a 

in 

Os 

04 

-4* 

© 

rH 

04 

Kn 

in 

© 

D 

© 

o 

© 

O 

o 

rH 

OJ 

KN 

A 

KN 

KN 

v© 

© 

© 

© 

© 

© 

rH 

D 

© 

© 

© 

© 

© 

© 

© 

© 

© 

rH 

04 

04 

© 

© 

© 

© 

© 

© 

4* 

Os 

Os 

tn 

nr 

© 

04 

r-4 

A 

a 

© 

a 

KN 

VN 

a 

04 

NO" 

© 

3S 

o 

ON 

to 

00 

»*h 

-4" 

© 

© 

rH 

On 

© 

00 

04 

N© 

to 

a 

A 

NO 

A 

04 

rH 

a 

04 

04 

to 

© 

Os 

© 

KN 

04 

»n 

KN 

l-H 

04 

*4- 

A 

-4« 

rH 

04 

04 

-4* 

a 

rH 

i— < 

•41 

C4 

KN 

KN 

a 

rH 

KN 

K\ 

-4* 

© 

04 

KN 

Hf 

to 

NO 

to 

© 

rH 

H 

04 

-4* 

-H 

•4« 

to 

•4* 

KN 

KN 

© 

<X) 

to 

00 

•4> 

Kn 

KN 

A- 

rH 

rH 

rH 

in 

NO 

rH 

© 

KN 

rH 

•4* 

ON 

Hf 

© 

KN 

00 

© 

04 

00 

NO 

*4< 

KN 

m 

0 

© 

rH 

H 

04 

04 

NP 

to 

© 

to 

KN 

NO 

C4 

© 

© 

Kn 

rH 

ci 

KN 

04 

l-H 

04 

KN 

© 

_ 

rH 

_ 

KN  C4  V0  CO  QO  ©  U*N  in  ©  vO 

K\Nrt*l««flDNflNl»> 
*•»«••••«♦ 
.4*  a  m  *o  oo  ©  o  ©  w  a 

H4vOH(T\COOI&\ 

h  h  a  'fi  h* 


i-4  01  KN  rH  KN  •* 
^  O'  N  Ift  O  A» 


O  rH  rH  KN  A  wf 
rH  04 


to 

KN 

NO 

\© 

ON 

in 

KN 

N© 

in 

to 

'-4* 

a 

CO 

On 

to 

KN 

© 

C4 

rH 

to 

Kn 

a 

nf 

a 

CO 

in 

rH 

to 

01 

Kn 

© 

Hf 

to 

to 

KN 

00 

•4* 

KN 

C4 

On 

A- 

04 

04 

J* 

a 

04 

a 

KN 

rH 

NO 

C4 

co 

A* 

a 

00 

NO 

rH 

04 

KN 

m 

NO 

KN 

rH 

rH 

04 

a 

a 

rH 

04 

KN 

a 

rH 

04 

Kn 

NO 

01 

© 

rH 

\o  ^  co  oo  «  k\  nr 

K\  00  J  H  \C  |f\  ^  ift 

•  •«••«•• 
C4KNNOC4AOm© 
■tf  NO  O  N  1ft  «  A  NO 

rH  KN  «d*  VO  rH  K\ 

rH  <N 


d*  eo  o  4  ci  90 

©  .4*  m  Kn  KN  © 


Ift  00  41  4<  ^  VO 
rH  IA  1A  r-  «sf 


,  «• 

P4 

« 

© 

00 

KN 

-4» 

s 

© 

© 

o 

NO 

© 

o 

in 

© 

KN 

A» 

<4 

Cl 

« 

» 

KN 

in 

04 

o 

o 

-4* 

A* 

KN 

Cl 

C4 

Ar 

in 

© 

© 

to 

-P 

s 

o 

rH 

04 

04 

in 

•9 

ON 

to 

© 

-4* 

© 

04 

o 

rH 

A- 

Kv 

Hf 

4> 

to 

rH 

H 

KN 

KN 

-41 

to 

KN 

04 

« 

rH 

KN 

to 

© 

NO 

in ' 

KN 

04' 

00 

Cl 

o 

in 

VO 

00 

*n 

© 

3 

* 

iS 

rH 

in 

© 

04 

Os 

■4* 

00 

NO 

in 

A 

KN 

i'- 

© 

in 

KN 

NO 

H 

Cl 

O 

rH 

KN 

in 

A- 

H 

kn 

to 

NO 

(A 

00 

© 

H 

o 

Kv 

© 

P 

r-H 

® 

H 

rH 

04 

to 

© 

© 

H 

A- 

C4 

NO 

04 

hH 

H 

a» 

5 

rH 

rH 

KN 

NO 

© 

© 

o 

m 

rH 

IN 

rH 

00 

Ht* 

KN 

in 

KN 

in 

© 

© 

04 

in 

© 

00 

H 

to 

Cl 

o 

04 

NO 

© 

OS 

CO 

KN 

KN 

NO 

H 

-4* 

O 

00 

00 

© 

rH 

to 

rn 

© 

« 

*4* 

KN 

NO 

04 

NO 

to 

© 

rH 

00 

NO 

'S 

KN 

00 

KN 

KN 

in 

rH 

© 

rH 

04 

KN 

Hf 

A- 

KN 

KN 

C4 

04 

4 

OO 

, 

rH 

04 

nr 

in 

CO 

c« 

KN 

•T 

00. 

NO 

in 

00 

H 

CM 

04 

rH 

rH  - 

c> 

OO 

rH 

00 

On 

o 

O 

rH 

A- 

00 

© 

©  1 

in 

H 

NO 

Cl 

d 

A- 

Cl 

© 

0 j 

© 

© 

w 

rH 

04 

Cl 

rH 

©  I 

KN 

in 

A 

rH 

rH 

© 

in 

A* 

© 

rH 

H 

KN 

A* 

© 

CO 

H 

H#* 

to 

in 

in 

A- 

to 

© 

04 

t* 

H 

H 

H 

H 

rH 

r*. 

>H 

CN 

04 

04 

04 

H 

r-H 

fl 

XI 

VO 

NO 

© 

to 

00 

rH 

in 

m 

rH 

04 

00 

O 

© 

to 

NO 

© 

Cl 

Cl 

© 

04 

© 

•4* 

01 

NO 

© 

Os 

KN 

in 

©4 

H 

© 

H 

r- 

to 

rH 

A 

-p 

o  fi 

•a 

•H 

ti  ® 

04 

KN 

in 

in 

NO 

© 

00 

© 

© 

04 

m 

Cl 

KN 

KN 

KN 

nr 

U  rH 

rH 

H 

rH 

rH 

rn  1 

lAOOiAOOOlAinOlAOOO 

A©©Aoo®A04iOA©c>© 

I.N  4*  «  Ift  1ft  A  ©  CD  ©  04  04  © 

rH  rH  rH  rH 

“S  in  coNMHCOdcooi'otfto 
o  on  m  h  a)  nr  o  (ft  4  (ft  kn  ift 


N  '  [ft  A  O  O  A 
*  a  o  o  •*  kn 


KN  -0  NO  A  CO  ©  in  CO  r-fOO 
H  H  H  N  rt 


KN 

Kn 

in 

A 

A 

to 

© 

~00~ 

m 

© 

© 

vo 

in 

NO 

© 

KN 

in 

NO 

A 

to 

rn 

v»aj9j  todojj 


aoma^eoqofj^. 

vinex^A 


4NO'«40lftNlftWCI'flO  OS  *4* 

04  A  ©  KN  N$  A  KN  A  ©  ©  00  ©  oo  H 

«ONiftiftcoNNOo\(sifto\ONt?>  rH  rs 

-4»©KN©-4‘A©VjDnfvC,H»*00  A  00 

■l?'|s'i^5*?'^OI>4lft40  IA  OS 

H4lftCON«ONWlftlftWO  r  rH 

rt  4,  Ift  CO  |S  Ift  #  r- 

H  (ft  Ift  A* 


ff>  4  O  O  Is  1ft 

00  H  4  O  A  04 

H  r\  4  A  A 

•  •  •  •  *,  *  • 
KN  CO  A  A  Ch  A 

UN  ©  ©  ©  ©  K\ 

c  H  Ol  Nfl  00  h* 


to  ?  1ft  4  A  00  *#  «*  in  04  IA.  Cl  04  «  in  nO  4  m  «0 


SOOOOOO©©©©©© 

©oooooooooo© 
mininA©©©©©©©©© 
PlftlftNOQO.OO 
*h  k\  (A  a  © 


(lltili 


lilt 


©  ©  ©  © 

m  K\  k\  a 


§©  o 

P  o 


_  _  o  ©  ©  ©  ©  © 

*n  a  6  p  ©  o  ©  o  ©  © 

NlftlfthOOOO 
(A  lA  A 


SO  ©  ©  ©  © 

©.©POO 

n  ift  n  h  5  ji 


i  i  i  l 


©  ©  ©  © 

h  A  Ift  N 


;■  ■  «# ' 


«  S  w 

■a  eg 

•H  O  r-» 

•  - 

«  -P’S 

.2  8 

£  £ 


e-.  m  ©  ct  m  m 

SO  ©  Os  d  *-t  in 

N  H  O  f-  ®  N 

O  H  «  «  KN  f'  I 

o  ©  ©  ©  ©  o 

o  o  ©  ©  ©  © 


K\  O \  O  4>  9  <0 

v©  w  w  V©  V\  O  4* 

ci  «  o  *•  ©v  on  ’  on 

#-«  d  m  .y  r*  so 

d 


^  in  ©  d  m 

oj  vo  r>.  oj 

|A  ,t>  a-  VO  KS 

©  rt  H  n  Kv 

o  ©  ©  ©  o 

o  ©  ©  o  © 


Os  m  fs.  -v  d 

c  o  r»  « 

I'V  o  #  O  CO 

H  H  fS  KV 


03  in  O  vO 

o  so  a©  -y 

in  d  O  N 

as  o  i  r-  vo 

o  o*  mm 


r-  co  -» 

Os  —  tn  so 

mm  i  ct  r* 
os  VO  so  O 

•-*  A  tf\ 


as 

A- 

& 

-y 

tn 

v£> 

a 

d 

»-4 

m 

d 

** 

s© 

• 

I  « 

© 

*4 

d 

tn 

tn 

tn 

as 

A 

d 

d 

•y 

CD 

CO 

01 

h- 

d 

-y 

d 

r- 

© 

o 

m 

m 

* 

© 

o 

f* 

tn 

d 

SO 

©s  Vs  r«  C-  Os  tA  V© 
8A  VO  *n  d  O  03  d 


'fl  N  CO  N 


vO 

CO 

in- 

d 

tn 

© 

d 

Os 

n- 

© 

H 

© 

SO 

•— t 

ao 

vs 

tn 

in 

d 

i  m 

d 

tn 

SO 

© 

d 

q  ©  -y 
^  in  h 


tn  ©  O 
o  •* 


jt  ©h  d  4*  >a  o  i 

r-i  rs  »T\  O  <N 


oo  o  o  o  o 
IA  K\  O  rH  d  ao 


©  m  in  d  o  os  i  «y 

H  N  H  QO 


VO  O  O  O  O 

vo  fH  o\  4*  nr  4* 


^  ao  as  o  d 


*■<  os  o  o  o  © 

n*  n*  as  .y  d  -y 

d  d  in  4*  4 


©  n.  ©  ©  o  © 

©s  tn  ©  ©  ©  © 


d  -y  so  .y  so  ao 


©  m  o  o  in  o 

»  .  VO  os  KS  Os  oo 


d  m  so  p*  oo  o 


wh^a.0 

XlOt^OABdK 


4  q  as  s©  m  in 

d  in  d  oi  »h  m 

(s  N  Is*  Os  O  M 

m  in  in  ©  o  in 

«y  d  d  p  m  tn 

d  -y  m  oo  m 


^  ®  h  h  ^  n  i 


oqopoqoo 

oqpooooo 

~ttnmr-.o©o© 

•h  m  m 


I  I  I  i  i  i  i  i 


»-*►**  w*  *-1  r*  r-l 

O  ©  ©  O  ©  ©  © 

>m  tn  m  a*  ©  ©  © 

H  ft  Ift 


v£> 

H 

Os 

\o 

•y 

© 

3 

a* 

Os 

H 

Os 

d 

r- 

. 

m 

d 

tn 

d 

Os 

tn 

m 

1  H 

4* 

H 

d 

d 

•y 

© 

© 

i-t 

0) 

tn 

n  o  4  ®  o  h  «v  ©  o 

©\  ITi  CO  Oi  N  IS,  Os  01  d 


in  vo  o  Os  d  -y  4*  i  te\r* 

»h  tn  -y  so  in  so  ®d 
d  m  n 


$ 

r- 

o 

© 

d 

n* 

m 

© 

© 

H 

Os 

m 

i  » 

© 

d 

in 

A* 

n* 

vO 

rt 

d 

«n  d  d  ©  vo  jh  m  in  o 

so  d  os  oi  m  i— i  *y  co  d 

•  »**•♦•!  •» 
©  «-*  d  m  4  ao  m  >-*  r« 


p  so  ®  so  m  o 

so  Is*  d  m  os  A-  •-< 


o  d  r-  ©  r-< 


»*  ©  os 
*-<  tn  d 


i  oo  vo 
d  Os 


o 

SO 

© 

© 

ao 

r- 

o 

as 

o 

-y 

4* 

>-♦ 

in 

© 

-  1 

• 

d 

tn 

d 

4* 

a 

tn  1 

I  tn 

i-i 

d 

m 

4 

Os 

© 

tn 

f^osoor^r-o  o® 

vatnr-ddoo-y  n-oi 

^•dovD'Om©  i  4« 

»*t  d  m  -y  ••*  tn  -y  © 

d  *y  P 


Os  m  ©  ©  ©  oo  © 

d  d  oo  -y  4  as  ^ 


so  r-  oo  o  ci  d  m 


Os  ©  ©  _  _  _  ... 

oi  y  vO  ^  4  h  h 

d  d  tn  »y  vm  s©  4 


o  o  ®  o 
4  4  r-i  *-» 


©  »n  ©  ©  o  d  © 

o  oi  d  ©  ©  oo  © 

-y  m  tn  vo  vo  \©  <j\ 

o  ©  oi  d  ©  r-  in 

os  Os  in  *y  tn  as  a* 

d  4  v©  a.  co  d  r- 


•nn°mm 

wndjvDoap^g 


oo  .in  tn  m  oo  r-<  ©  tn  vo 

©  ®  d  ^  a*  a.  a  .asm 
•  •••••»  |  »  « 

o\  o  o  a*  a*  tn  ©in 

in  ao  A»  a-  4,  w  h  d  »h 

h  kn  irv  ®  w  h  ©  in 

d  «y  «  vo 


N  J  ITS  K\  H  N  Id 


©OO©©©©© 

©oopooo© 


t  i  i  i  i  *  I  i 

©  ©  q  ©  ©  ©  © 

m  m  r-  ©  q  © 

h  m  m 


£  ©  * 
«  ►  w 


vLj-  Mr^O  On  4A  «  NO  O  •«»  K\  On 

«  «0  90  A-  «^OON?^K%*f\^VO 

IAC  »A  A-  O  N  O  1^  4  4  ^  On  n© 

OO  ©  O©  O  H  O  KN  IA  KN  KN  >© 

•  **«•«•••*•»• 

o©oo©oo©oo*-«ei<M 


K\W»ff'NWK>NJ'4NON 
04  *-*  N  4  lA  O'  4  «  ^  <h  O'  CO 

•  •*  »♦*♦•••*♦* 
40®04'Ort«0«hW^ 
*-*  *«  K\  .*  0"  vO  04  O  O  ft  r.  > 

-<  KN  •*>  ITN  so  vO  O 

H  W  4 


00  «~4  .*  IA  ©  IA  r-l  rH  Ift  N  «  4  r» 

kn  no  n©  no  -i*  h»Ksr>»irvopScD© 

•  *»«••••••••• 

O  ©  H  rt  N  ^r\NOHK\'ON 

H  h  Cl  r\  O 


u  . 


04 

NO 

NO 

.3* 

NO 

On 

KN 

© 

03 

IA 

* 

© 

O 

—< 

NO 

a» 

kn 

a* 

On 

H 

CD 

On 

IA 

© 

4* 

• 

KN 

CD 

04 

r\ 

*a 

ITS 

a 

a- 

KN 

rt 

-3* 

NO 

04 

KN 

IA 

KN 

«* 

On 

€4 

r- 

N 

04 

04 

K\ 

04 

Ov 

H 

•M 

04 

* 

nO  h 

« 

jfl 

04  *3* 
•  • 

1  g 

-<  04 

5 

a 

So  © 
•*.  ON 
*  •  • 
N  CO  K\ 


04 

4* 

© 

On 

01 

o 

NO 

*A 

r* 

f-H 

© 

*4 

IA 

NO 

04 

A 

® 

a 

C4 

IA 

© 

IA 

® 

© 

OJ 

On 

O 

© 

® 

• 

♦ 

• 

♦ 

IA 

© 

NO 

A. 

A 

04 

NO 

KN 

® 

KN 

KN 

® 

© 

IA 

.* 

IA 

® 

<4* 

04 

»A 

wf 

IA 

NO 

IA 

® 

*-< 

CM 

04 

IA  C4  IA  VO  iA  h  OI.O'  O  VO  ©  ©  © 
♦  ♦♦•♦*»*••*♦• 
CCfJ(N41Ainin'OCO»N41A 


H  N  IA  Ov 

kn  no  a. 


4H1AOIAOOO 

C9N4C4NOOO 


4-^ir.Nor^o®ONQOio4o 


•dd®  | tV 


K\ 

KN 

A* 

•# 

fH 

fH 

a 

IA 

r"4 

ON 

04 

nO 

© 

KN 

9 

ol 

KN 

On 

KN 

r4 

O 

04 

IA 

On 

00 

© 

KN 

00 

© 

A- 

a 

© 

-3* 

C4 

•O 

On 

On 

ON 

IA 

• 

• 

• 

• 

• 

• 

« 

* 

• 

• 

• 

n 

ON 

LA 

(H 

© 

A 

-f 

On 

® 

ON 

iH 

© 

KN 

On 

KN 

r- 

4* 

NO 

<m 

C4 

KN 

►3* 

© 

H 

KN 

KN 

00 

On 

s 

NO 

On 

IA 

04 

© 

K\ 

» 

KN 

IA 

© 

A* 

M 

KN 

IA 

A 

© 

© 

A* 

IA 

a 

ON 

© 

ON 

(H 

LA 

04 

04 

KN 

CA 

f-4 

— H 

KN 

04 

+>  ^  I 
WO'*-' 
► 


l  si 

I#  ©  ^ 

•rt  . 

£  *3 


04  r-< 

&  s 

Cv  IA 

O  © 


o  -a* 
O'  O'  O' 

O'  O  f 

\o  *\ 
O  O’  ^ 


IA  IA  NO 

^  IA  *h 


s  a 


'sO  04 


®  © 

^  04 


vO  f-i 

a-  ® 


IA  IA 

a-  ia 


*  £ 


•a*  .  •# 

IA  iH 


©  N©  © 
On  -a*  'S 

IA  W  N 
•tf  iH  ON 


ft  IA  <M 
IA  A*  IA 


•M  O  IA 


ft  IA  O' 
H  vfi  « 


A.  vO  04 

K\  »H 


o  o  o 

IA  A»  O 
•  •  • 
A»  IA04 

-  ^  S 


-#  A-  sO 


ft  •-* 

rH 


IA  v£>  ON 

01  IA  «-4 


ft  v*  r- 

e  •  • 

vO  »-*  .  A- 


SJ  3 


S  R 


©  ©  © 
IA  IA  ft 


©  *-i  O  C4 

0|  *H  <►**  —* 


ia  r-  a*  ©  ©  ©  o  ©  ©  o 

©  IA  CO  hH  SO  04  ft  IA  ©  *H 

IA  KN  IA  On  ©  O  IA  H  A-  •* 

©  O'  r-t  IA  A  IAsOnO  ^  ft 


©  ©  © 
NO  O'  O' 


3  vO  O  ©  ©  ©  © 

~i  O'  ft  'O  ON  On 


©  ©  O 
©  ©  © 


gOO  O  O 

MO  ON  O 

*  *  ♦  •  « 

©  04  IA  »H  © 


I  5  T 

:!  fa  js5  sl|  il?§  il  •  f  | 

sj  h  sh  gl  6  ?s  g  33  |  §5 

jsl  SS  8&  2  £8  8  23  2  St  S  IS 

£  *  n  3  »w  ft  k  o  -3  o  ia 

S  5  S  2  n  |S  S| 

3.  «i  •:  h  ^  ^ 

r»  IA  «  N  J>  IA  IA*  ©  «  -to 

>-»  H  04  **  ^  1-404  04  H  M«-4 


o  o  _  o  ^  • 

ft  ft  *A  IA 

♦  ♦  •  IH  41 

5  i  I-  i 


99  19 


TABLE  3  (continued) 


8.45  6-49  14.94  357.67  108.43  16.42  482.52  247-18  66.58  7-71  321.4710.29398 


( continued) 


SWSW3 EaS!B®sma@SS@S@«S@S5!®SSS 


Figure  1.  AUoaietric  relation  between  total 
green  weight  and  D^H. 
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Figure  3*  Alloeetric  relation  between  dry  stem  weight  and  D%* 


1  All  epeeiee 

log  Wg  ■  0.93461  log  D"“H 

2  Hopea  ferrea 

log  wg  •  0.93322  log  D2!! 

3  llydnocarpus  ilicitoliue 

log  Vg  •  0.88227  log  D2H 

4  Hal sura  trichos tenon 

log  vs  -  0.54300  log  D2B 

3  Noaecylon  ovatuso 

log  Vg  <*  0.9S213  log  D^H 


1.19984 


1.18289 


1.08465 

1.17647 

1.33776 
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figure  4.  Alloa* trie  relation  between  dry  breucb  weight  end  D^H. 


1  All  apeeiea 


log  w0  -  1.09177  log.  D*TI  -  2.2?676 


2  Bopea  ferret 


log  wfi  •  1.26695  log  D2!!  -  2.64233 


3  Hydnocarpua  ilicifoliue 


log  wB  -  0.95023  log  Du  -  1.93963 

4  Valsura  trichoeteaon 

log  wB  •  1.05623  log  D2!!  -  2.06532 

5  Meaccylon  ova tun 


log  w0  -  1.00287  log  D“U  -  1.97380 


I 
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Allonetric  relation  between  di‘y  leaves  weight 

1  All  species 

log  .  0.75614  lofc  D2H  -  1.91033 

2  Hopea  ferrea 

log  wL  -  0.77223  log  D2H  -  1.96460 

3  ..ydnocarpus  iiioifolius 

log  vL  •  0.51882  log  D2H  -  1.37536 

4  Walsura  trichostemon 

log  wL  .  0.61606  log  D2H  -  1.43453 

5  Hemecylon  ovatum 

log  w.  -  0.63940  log  D2H  -  1.39836 


tifOiT 

tota  u  w  k.  i  a  ht  ( kg ) 


Figure  7.  Allometric  relation  between  total  dry  weight  and  DBH 

1  All  species 

log  wT  a  2. 37617 'log  DBH  -  0.58797 

2  Hopea  ferrea 

log  wT  .  2.25891  log  DBH  -  G.566OO 

3  Hydnocarpus  ilicifolius 

log  .  2.17279  log  DBH  -  0.45541 

4  Walsura  trichostemon 

log  vT  a  2.52663  log  DBU  -  0.67088 

5  Memecylon  ova turn 

log  wT  a  2.73136  log  DBH  -  1.14624 
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TABLE  4 


ALLOMETRIC  RELATIONS  BETWEEN  D^H  AND  WEIGHTS 
OR  STEM  VOLDME  FOR  ALL  SPECIES 


mm 

WT 

vs 

WB 

VL 

vs 

0.95335 

0.97309 

0.93461 

1.09172 

0.75614 

0.92973 

-0.94026 

-1.17469 

-1 .19984 

-2.27676 

-1 .91033 

-4.09641 

0.9143 

0.9243 

o .9270 

0.8533 

0 .8390 

0.9959 

0.8359 

0.8543 

0.8593 

0.7281 

0.7039 

0.9918 

TABLE  5 


ALLOMETRIC  RELATIONS  BETWEEN  D2H  AND  WEIGHTS 
OR  STEM  VOLUME  FOR  HOPEA  FERREA 


mm 

•  WT 

V 

S 

V 

B 

— 

V 

0.96651 

-0.99501 

0.9017 

0.9835 

0.97644 

-1.20160 

0.8814 

0.7769 

0.93322 

-1.18289 

0.9290 

0.8630 

1 .26695 

-2.84233 

0.8476 

0.7184 

1  " 

0.77223 
-1 .96460 

0.8559 

0.7326 

.  .  l 

0.96042 

-4.21281 

0.9974 

0 .9948 

TABIjE  6 

i-LLOMETRIC  RELATIONS  BETWEEN  D^H  AND  WEIGHTS 
OR  STEM  VOLUME  FOR  HYDNO CARPUS  ILICIFOLIUS 


0.88054 

-0.75799 

0.9660 

0.9332 


0.88582 

”-1.20959 

0.9810 

0.9624 


0,80227 
—1 .08465 
0.9775 
0.9555 


0.95023 

-1.93983 

0.9793 

0.9590 


0.51882 

-1.37536 

0.9074 

0.8234 


0 .92602 
-4.11179 
0.8041 
0  *6466 


h 

log  A 

r 

„2 


h 

log  A 
r 


it 

log  A 
r 


TABLE  7 

ALLOMETRIC  RELATIONS  BETWEEN  D^B  AND  WEIGHTS 
OR  CTEM  VOLUME  FOR  WALSURA  TRICHOSTEMON 


WT 

w? 

V 

s 

WB 

WL 

vs 

0.89202 

0.93241 

0.94300 

1 .05623 

0.61606 

0.97274 

-0.69231 

-1.01555 

-1.17647 

-2.08532 

-1 .43453 

-4.14826 

0.9743 

0.9875 

0.9978 

0.8734 

0.6371 

0.9942 

0.9493 

0.9752 

0.9956 

0 .7628 

0.4059 

0.9884 

TABLE  8 

ALLOMETRIC  RELATIONS  BETWEEN  D2H  AND  WEIGHTS 
OR  STEM  VOLUME  FOR  MEMECYLON  QVATUM 


vT 

vs 

...  .  .  . . 

VB 

WL 

vs 

0.95095 

0.91463 

0.98213 

1 .00287 

0.63940 

0 .94703 

-0.92234 

-1 .22805 

-1 .33776 

-1 .97380 

-1 .39836 

-4.15150 

0.8007 

0.8006 

0.8011 

0.7979 

0.7696 

0.9989 

0.6411 

0.6410 

0.6418 

O.6366 

0.5923 

0.9978 

TABLE  9 

ALLOMETRIC  RELATIONS  BETWEEN  D  AND  vT  FOR 
FOUR  MAJOR  SPECIES  AND  ALL  SPECIES 


Hopea 
f errea 

Hydnocarpus 

ilicifolius 

Memecylon 

ovatum 

Walsura 

trichostemon 

All 

species 

2.25891 

2.17279 

2.73136 

2.52663 

2.37617 

-0.36600 

-0.45541 

-1.14624 

-0.67088 

-0.58797 

0.9530 

0.9745 

0.7584 

0.9655 

0.9627 

0.9082 

0.9497 

_ 

0.5752 

0.9322 

0.9268  ! 
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On  the  estimation  of  standing  crops  per  unit  area,  past  results 
shoved  a  vide  range  of  total  veight  among  sample  plots.  Total  veights 
(green)  of  standing  crops  collected  from  tvo  sample  plots  in  a  nearby 
area  as  reported  by  Ogino  et  al .  (1964)  vere  220.94  tonnes/ha  and 
403.77  tonnes/ha.  Difference  in  total  veight  for  such  plots  of  the 
same  size  vas  believed  due  to  the  unusually  big  sized  trees  vhich  hap¬ 
pened  to  occur  in  one  sample  plot.  Ogava  at  al.  (1963)  reported  a  sum 
total  of  291  tonnes/ha  (oven-dry)  for  monsoon  forest.  Our  attempt  on 
the  estimation  of  total  veight  per  unit  area  is  summarized  in  Table  9* 
The  total  green  veight  of  trees,  climbers,  and  undergrovth  in  a  20  m  x  20 o 
sample  plot  is  14,611.60  kg  or  365.29  tonnes/ha,  while  the  corresponding 
oven-dry  veight  is  9,505*65  kg  or  237*64  tonnes/ha.  The  total  green 
veight  is  betveen  the  figures  given  by  Ogino  et  aK  Such  an  estimate, 
therefore,  may  be  taken  as  representative  of  forest  production  for  this 
forest  or  for  those  of  similar  type. 

VI .  PROPOSALS  FOR  FURTHER  WORK 

The  present  study  vill  be  extended  to  include  determination  of 
root  biomass  in  the  near  future.  If  a  suitable  kiln  beoomes  available, 
additional  largo  tree  parts  vill  be  kiln  dried  and  the  results  compared 
vith  those  from  the  present  technique  of  roduoing  green  veights  by 
oven~drying  of  samples.  It  is  also  intended  to  use  the  information  on 
ollometric  relations  to  calculate  biomass  of  the  vegetation  on  a  one 
hectare  plot  which  has  beon  surveyed  in  on  associated  study. 

The  work  vill  be  extended  to  provide  other  information  needed  for 
an  estimate  of  primary  productivity  in  this  forest  habitat* 
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